Amines I. Preparation and
Physical Properties

22.1 Structure

Nearly all the organic compounds that we have studied so far are bases,
although very weak ones. Much of the chemistry of alcohols, ethers, esters, and
even of alkenes and aromatic hydrocarbons is understandable in terms of the
basicity of these compounds.

Of the organic compounds that show appreciable basicity (for example, those
strong enough to turn litmus blue), by far the most important are the amines. An
amine has the general formula RNH,, R,NH, or R;N, where R is any alkyl or

aryl group. For example:

CH;NH, (CH,),NH (CH3);N H,NCH,CH,;NH;
Methylamine Dimethylamine Trimethylamine Ethylenediamine
(1°) (2°) (3% (1°)
NH, NHCH; N(CH3),
Aniline N-Methylaniline N,N-Dimethylaniline

(1°) (2°) (3%

22.2 C(lassification

Amines are classified as primary, secondary, or tertiary, according to the
number of groups attached to the nitrogen atom.
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R-—N-—-H R N—H RN R
Primary Secondary Tertiary
1° 2° ¥

In their fundamental properties-—basicity and the accompanying nucleophil-
icity—amines of different classes are very much the same. In many of their reactions,
however, the final products depend upon the number of hydrogen atoms attached
to the nitrogen atom, and hence are different for amines of different classes.

22.3 Nomenclature

Aliphatic amines are named by naming the alkyl group or groups attached
to nitrogen, and following these by the word -amine. More complicated ones are
often named by prefixing amino- (or N-methylamino-, N,N-diethylamino-, etc.) to

the name of the parent chain. For example:

CH,; lli ICH;

CH; I——CH, CH;CH,—N—CHj, CHJ——N»-C]'HCHZCH;

NH; CH,
rerr-Butylamine Ethylmethylamine sec-Butyldimethylamine

(1°) (2°) (3)
!
HzNCHzCHzCHzCOOH HzNCHzCHzOH CH3 —~N— ?H(CP‘2)4CH;
y-Aminobutyric acid 2-Aminoethanol CH,
(1°) (Ethanolamine)

o 2-(N-Methylamino)heptane
(2°)
Aromatic amines—those in which nitrogen is attached directly to an aromatic
ring—are generally named as derivatives of the simplest aromatic amine, aniline.
An aminotoluene is given the special name of toluidine. For example :

C|,'H 3
NHZB N—C,Hg
"o 0
Br
2,4,6-Tribromoaniline N-Ethyl-N-methylaniline
(1% (39)
N(CH,), 6 3
NO NH,
p-Nitroso-N,N-dimethylaniline p-Toluidine

(3°) (1°)
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